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 Association Of Children’s Dental Health Status with Their Parents’ 

Oral Health Literacy and Family Characteristics
    
    

ABSTRACT
 Background and Objective: Oral health literacy (OHL) is a type of health literacy 
that specifically focuses on people`s literacy and knowledge about oral health. 
It has been shown that oral health literacy can be a powerful predictor of 
people’s health, health-related behaviors, and medical outcomes. As parents 
play a crucial role in their child`s health, in this study we aimed to assess the 
oral health literacy of the adults and its relation with their children`s dental 
status.
 Materials and Methods: Four hundred parents with their children participated 
in this cross-sectional study. Two hundred OHL questionnaires were distributed 
to parents of 3–6-year-old patients referred to pediatric hospitals for any 
reason. The OHL was assessed in three domains: reading comprehension, 
numeracy and appropriate decision-making. The score were categorized as 
inadequate, 0-7; marginal, 8-9, and adequate, 10-15. Then a dentist did the 
dental examination of their children, and the DMFT (decay-missing-filled teeth) 
index was calculated. Chi-square, independent sample t-test, Mann-Whitney, 
and Kruskal-Wallis tests were used for comparative analysis.
Results: 69.2%, 21.2% and 9.6% of the parents had inadequate, marginal and 
adequate OHL, respectively. The mean DMFT was 4.5±4.47 (median:3) with 
minimum of 0 and maximum of 17. The mean age of parents and children did not 
differ between 3 groups of OHL, but DMFT was significantly higher in participant 
with inadequate OHL (p=0.03). The mean DMFT was also higher in families with 
greater than four family members(p=0.002). It is shown that the frequency of 
inadequate OHL was higher among parents with lower education(p=0.002), 
while the DMFT did not differ in 3 groups of education(p=0.84).

dental caries. So, conducting oral health education for parents is essential. 
Holding training classes in health centers can improve the parent’s oral health 
literacy, and hopefully motivate them to look after their child’s dental health.
Paper Type: Research Article
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Conclusion: Inadequate parents’ OHL  was associated with high children’s 
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Introduction
Oral health is an important aspect of overall health 
that can affect both physical and mental well-
being. The International Dental Federation (FDI) 
recently re-defined oral health as a multi-faceted 
condition that includes the ability to confidently 
speak, smile, smell, taste, touch, chew, swallow, 
and express a range of emotions through facial 
expressions without pain, discomfort, or disease 
of the craniofacial complex (1). Oral health literacy 
is the degree to which people have the capacity 
to obtain, process, and understand basic oral 
and craniofacial health information, and services 
needed to make appropriate health decisions 
(2). Like health literacy (3-9), oral health literacy 
has also proved to be critical in reducing oral 
health disturbances and in promoting oral health 
(10). In a 2020 study on a practical strategy 
to improve oral health status among the adult 
population stated that the significant correlation 
observed between OHL and oral health status 
introduces oral health literacy as a factor affecting 
the oral health of each individual (11). Recent 
data from the European Health Literacy Survey 
showed that 12% of participants from eight 
representative European union nations had 
“inadequate” general health literacy and 35% 
had “problematic” general health literacy (12, 13). 
It is recognized that socioeconomic conditions 
are determinants of oral health, and in turn, oral 
health is an impartible part of general health 
and quality of life (14). Lower oral health literacy 
has been associated with less dental knowledge 
(15-18), poor self-reported oral health (19, 20), 
irregular follow-up dental visits (19), less seeking 
of health information (21), and less access to 
dental care (21).

Parents and especially mothers have key role 
in establishing and changing their children’s 
health behavior (22). Some studies have pointed 
to the relation of caregiver literacy and child 

oral health status (18, 23). In the study of Vann 
WF et al on the impact of parents’ OHL on 
oral health outcomes in early childhood, it is 
evident that caregiver oral health literacy has a 
multidimensional impact on reported oral health 
outcomes in infants and young children and 
it has been found that deleterious oral health 
behaviors, including nighttime bottle use and 
no daily brushing/cleaning is associated with 
lower caregiver literacy (18).

It is reported that socio-economic status of 
the family is related to the DMFT index (24). 
They indicated that economic situation of a 
family (living in urban vs. rural areas, having 
permanent job) could influence dental status 
of the children, and it also (Gini index, income 
inequality measures) could affect dental status 
of the children (25, 26).

Since, there is a significant association among 
oral health literacy, oral health status, and 
improvement of the decayed, missing, and filled 
teeth, we can use the DMFT index to determine 
the oral health status at the society level. This 
index is a cumulative caries measure to examine 
the total number of decayed, extracted, and 
filled teeth (27). The decayed, missing and filled 
teeth (DMFT) index has been used for more 
than 70 years and is well-established as the 
key measure of caries experienced in dental 
epidemiology (28).

The aim of this study is to evaluate the 
association between children`s dental health 
status and their parents’ oral health literacy 
and family characteristics.

Methods
Study design and population
This cross-sectional study was done in Pediatric 
Hospital from 2018 to 2019. Two hundred and 
five caregiver-child dyads were selected by 
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convenience sampling from old children (3-6 
years) who were referred to a pediatric hospital. 
A trained interviewer designed the project and 
a demographic checklist. Oral health literacy 
(OHL) questionnaires were distributed to those 
caregivers/parents who want to participate in 
this project. Only literate parents could enter this 
study. Those who did not agree to participate 
were not included in this study. A dentist using 
DMFT index also examined children’s dental 
status.

Clinical data was measured only for primary 
dentition as d (dental caries of deciduous teeth), 
m (missing deciduous teeth due to dental caries), 
and f (filling of deciduous teeth due to dental 
caries).
Sample size
Assuming 47% of parents with insufficient oral 
health literacy, based on the study of Khodadadi 
et al (29), using the precision (d) of 0.07 and 
95% CI, the sample size was calculated 196. So, 
at least 196 caregiver/child dyads must enter 
in this research and 198 of parents fulfilled 
the needed items of the questionnaires. The 
response rate was 96%.
Tools/Measurements
The checklist included some questions about the 
age, educational level of the caregiver, the family 
size, career, and the main source to obtain the 
health information. The main questionnaire used 
in this study was Oral Health Literacy for Adults 
Questionnaire (OHL-AQ) that was validated by 
Naghibi et al. in 2013 (30). This questionnaire 
assesses oral health literacy in 17 items including 
reading comprehension (6 items), numeracy (4 
items), listening (2 items), and decision-making 
(5 items). For each item the score 1 is given if 
the answer is true; and 0 is given if the answer 
is false/not known. The final score is calculated 
by summing the score of all items. For ease of 
work and parental cooperation with this research, 

we omitted the listening part and asked the 
parents to complete the main 3 domains. The 
final scores were classified as inadequate (0-
7), marginal (8-9), and adequate (10-15) oral 
health literacy.
Statistical Analysis
The statistical analyses were performed using SPSS 
software version 22. Quantitative data presented 
as mean± standard deviation (SD) or median 
(range) according to the normality distribution 
or type of variable. Normality distribution was 
checked by Kolmogorov-Smirnov test, Chi-square, 
independent sample t-test, Mann-Whitney,’ and 
Kruskal-Wallis tests were used for comparative 
analysis. The level of significance in all analyses 
considered as less than 0.05.
Ethics
The ethics committee of Mashhad University of 

Results
The caregivers in 23% (45 children) of cases 
were fathers, while other children came with 
their mothers. The mean age of parents and 
their children was 33.47±5.75 and 4.61±1.19, 
respectively. The youngest parent was 18 and 
the oldest one was 52 years old.

The mean score of OHL was 8.25±2.63, ranged 
2 to 15. Among parents, 69.2% had inadequate, 
21.2% had marginal and 9.6% had adequate 
OHL. By dividing the participants` answers to 
correct and incorrect, we found out that only 
32.3%, 34.3% and 22.2% of participants answered 
questions correctly in reading comprehension, 
numeracy and decision-making areas, respectively.

The mean OHL was significantly different 
between various educational levels and family 
size. By improving the educational level, the 
mean score of OHL became higher (p<0.001), 

Participants were also informed about the 

Medical Sciences approved this study (IR.MUMS. 

research project.

fm.REC.1396.711). 
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and this difference was highlighted among the 
upper diploma and two other categories (diploma 
and lower than diploma). The correlation test 
also indicates the positive correlation between 
total score of OHL and the years of education 
(r=0.64, p=0.047). This positive correlation was 
more significant and stronger between the years 
of education and decision-making dimension 
(r=0.67, p=0.033).

The mean score of OHL is greater in families 
with less than four family members (compared 
with living with more than four people in a family) 
(p=0.008). There is no difference in the mean 
OHL between employees and unemployed 
persons (p=0.463). Table 1 shows the distribution 
of oral health literacy levels among parents’ 
characteristics.

The mean DMFT was 4.5±4.47 (median: 3). 

Table 1. OHL levels and mean dental caries, missing, and filling according to parents’ characteristics

N
 (%

)

Oral Health Literacy

N (%)

Dental status

Mean (SD) ;

 Median (range)

Family size

≤3 50 (27) 29 (58) 12 (24) 9 (18)

0.047*

3.06(3.95); 

1.5(0-14)
0.002**

2.8(3.62); 

1.5(0-14)
0.002**

0.1(0.58); 

0(0-4)
0.273**

0.16(1.13); 

0(0-8)
0.457**

>4 135 (73)
98 

(72.6)

28 

(20.7)

9 

(6.7)

5.21(4.61); 

4(0-17)

4.9(4.45); 

4(0-16)

0.18(0.63); 

0(0-3)

0.13(0.65); 

0(0-4)

Education

Lower than diploma 61 (33) 50 (82)
10 

(16.4)

1 

(1.6)

0.002*

4.68(4.38); 

4(0-16)

0.84#

4.49(4.18); 

4(0-16)

0.594#

0.19(0.7); 

0(0-3)

0.931#

0(0); 0(0)

0.08#Diploma 91 (49.2)
60 

(65.9)

19 

(20.9)

12 

(13.2)

4.61(4.44); 

3(0-17)

4.35(4.31); 

3(0-16)

0.13(0.52); 

0(0-3)

0.13(0.67); 

0(0-4)

Upper than 

diploma
33 (17.8)

14 

(42.4)

13 

(39.4)

6 

(18.2)

4.54(5.15); 

2(0-15)

3.97(4.7); 

2(0-15)

0.15(0.71); 

0(0-4)

0.42(1.54); 

0(0-8)

Occupation

Unemployed/ 

housewife
139 (73.5)

97 

(69.8)
25 (18)

17 

(12.2)

0.054*

4.6(4.4); 

3(0-16)

0.971**

4.34(4.26); 

3(0-16)

0.904**

0.13(0.54); 

0(0-3)

0.497**

0.13(0.83); 

0(0-8)

0.329**
Employee/ self-

employed
50 (26.5) 35 (70) 14 (28) 1 (2)

4.72(4.72); 

3.5(0-17)

4.32(4.36); 

3.5(0-16)

0.24(0.79); 

0(0-4)

0.16(0.71); 

0(0-4)

Parent`s age

≤29 47 (25)
30 

(63.8)

10 

(21.3)

7 

(14.9)

0.326*

4.3(4.75); 

2(0-15)

0.216#

3.98(4.51); 

2(0-15)

0.229#

0.08(0.46); 

0(0-3)

0.279#

0.23(1.23); 

0(0-8)

0.971#30-39 113 (60.1)
79 

(69.9)

23 

(20.4)

11 

(9.7)

4.6(4.46); 

3(0-17)

4.36(4.34); 

3(0-16)

0.14(0.58); 

0(0-4)

0.09(0.55); 

0(0-4)

≥40 28 (14.9) 21 (75) 7 (25) 0 (0)
5.7(4.38); 

5.5(0-14)

5.25(3.98); 

5.5(0-13)

0.36(0.91); 

0(0-3)

0.14(0.75); 

0(0-4)

*Chi-square test
**Mann-Whitney U test
# Kruskal-Wallis test

The mean age of parents and children did not 
differ between 3 groups of OHL. The DMFT did not 
differ in 3 groups of education (p=0.84) (table 1). 
The mean±SD (median) of DMFT in inadequate 
OHL was 5.1±4.56 (4), and in participants with 
marginal and adequate OHL were 3.19±3.57 

(2) and 3.78±5.05 (2), respectively. Average of 
DMFT in children was higher among parents 
with lower OHL level (p=0.03).

Parents were also asked about the sources of 
obtaining the health information. Their answers 
listed in table 2.

iFrequency adequate

m
arginal

inadequate

p-value    dmft          p-value        d          p-value          m            p-value     f            p-value
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Table 2. Parents’ main source of health information 
(n=198)

Source of Heath information Frequency (%) Rank

Media (TV, radio) 130 (71.8) 1

Dentists 40 (49.4) 2

Internet 64 (35.3) 3

Family 27 (14.9) 4

Books 19 (10.5) 5

Friends, Colleagues 6 (3.3) 6

Newspaper 4 (2.2) 7

Discussion 
The current study aimed to determine the 
relationship between children’s dental health 
status and their parents’ oral health literacy and 
other socioeconomic characteristics. According 
to the findings, inadequate parental OHL was 
associated with a higher risk of dental decay in 
children. Our findings are in line with the results 
of study that was conducted by Sérigne Dieng et 
al., in 2020. They confirmed that mothers’ OHL 
levels are significantly associated with the rate 
of tooth decay in their children. They concluded 
that improving maternal OHL may help strengthen 
their capacity to promote oral health as well 
as improve dental health in children (31). In 
addition, we found that children who lived in a 
house with more family members had a higher 
risk of dental caries because their parents have 
low level of education and OHL.

The findings of this study are in line with the 
findings of another study conducted by Batista et 
al. in Brazil (32). In both studies, great majority 
of parents had inadequate oral health literacy 
(about 70%). While in other studies, the number 
of people with inadequate health literacy were 
lower, for example 56.5% in the study of Dieng 

and his colleagues (31), 47% in the study of 
Khodadadi et al. (29), and 37% in the study of 
Sandhu and his colleagues (33). This can be 
explained by the fact that the participants in 
our study were selected from patients who were 
referred to a public university hospital (not a 
private hospital). Therefore, it can be concluded 
that these individuals probably had a moderate 
to low socioeconomic status.

The findings of the present study indicated 
that there was an association between parents’ 
OHL and children’s DMFT score, which is equal to 
more decay, missing and filled teeth. This finding 
is consistent with other results from the clinical 
literatures which found a relationship between 
caregivers` health literacy and children`s oral 
health status (29, 34). Whereas Sanders et al., 
found no relationship between caregiver’s health 
literacy and oral outcomes or knowledge (35). 
It should be noted that Sanders assessed the 
general health literacy and they did not used the 
specific questionnaire for oral health literacy.

This study showed that higher parents` age was 
associated with worse children’s dental condition. 
In addition, this study revealed that lower parents’ 
educational level was associated with low level 
of caregiver`s oral health literacy. This finding 
is consistent with some other studies (36, 37). 
Haghdoost et.al., in a nationwide population-
based survey in Iran found that education level, 
age, female sex, living in rural areas, and having 
permanent job were associated with higher level 
of health literacy (36). However, Matsuyama 
believed that providing information needs is 
less dependent on literacy consideration. He 
noted that this is more related to the issues 
that divide across different levels of educational 
attainment (38).

In the current study there was no statistically 
significant relationship between parental 
educational level and children’s DMFT score, 
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although it is shown that the DMFT index is 
lower in those with higher education. Keep in 
mind that the higher DMFT index could reflect 
both more intention to treat and using higher 
health services and poor oral health status. As 
the median dental caries is more in people with 
lower education, it seems that in the current study 
the second aspect is more likely to be correct.

This study indicated that the frequency of 
dental caries is significantly higher among families 
with more than 4 people. Other studies also 
mentioned as the family size exerts a notable 
influence on the economics and nutrition of 
the family, it could affect on dental status of 
the children (39, 40).

In our study, oral health literacy was not 
associated with parents’ age and employment 
status. However, many studies on oral health 
literacy and health knowledge demonstrate 
a significant association of parents’ OHL with 
their age and income (23, 41). The young age 
parents, participating in our study (mean age of 
33 years) may explain this difference in findings. 
Additionally, in this study only educated parents 
who were employed attend. In fact, parents 
with the highest education with high income 
were excluded. This could be the limitation of 
the current research. Furthermore, in the study, 
we assessed oral health literacy in three main 
criteria of reading comprehension, numeracy, and 
decision-making. Therefore, the results should 
interpret carefully as we did not evaluate the 
listening part of OHL.

On the other hand, in this study we investigated 
the various sources that caregivers used to obtain 
their medical information. The findings show 
that the media plays a key role in educating 
the family on health topics. Matsuyama study 
also noted that educational attainment, rather 
than health literacy, could predict information 
needs (38).

As this research area emerges, it appears 
that the pathways between caregiver literacy 
and child health may be complex, and a more 
thorough assessment of oral health behaviors 
may be needed to understand the link between 
caregiver literacy and child health outcomes.

Holding training classes in health centers is 
suggested to improve the parent’s oral health 
literacy, and hopefully motivate them to look 
after their child’s dental health.
Conclusion: In conclusion, low level of parents’ 

education was positively associated with level 
of oral health literacy. As the media plays a key 
role in educating the family on health topics and 
empowering them in decision-making, promoting 
community health by strengthening the media in 
health care topics, including oral health education 
through TV, and radio is desired. Furthermore, 
more studies need to be done to improve global 
awareness about oral health and OHL.
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(code:961115)of Mashhad University of Medical 

Clinical Research Development Unit of Ghaem Hospital 

University of Medical Sciences (code: 961115).
Funding: This study was funded by  Mashhad 

emadzadehm
Highlight

emadzadehm
Highlight

emadzadehm
Highlight

emadzadehm
Highlight



H
ealth...

53 

References
1. Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Weyant 

RJ. A new definition for oral health developed by the FDI World 
Dental Federation opens the door to a universal definition 
of oral health. British dental journal. 2016;221(12):792-3.
htt p s : / / d o i . o r g / 1 0 . 1 0 3 8 / s j . b d j . 2 0 1 6 . 9 5 3
PMid:27981999 

2. Mirzapour Ermaki R, Mirzaie M, Naghibi Sistani MM. Oral health 
literacy and health behavior of primary school teachers in 
Babol. Journal of Health Literacy. 2019;3(4):66-74. 

3. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty 
KJAoim. Low health literacy and health outcomes: an updated 
systematic review. Ann Intern Med. 2011;155(2):97-107.
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
PMid:21768583 

4. Engel KG, Heisler M, Smith DM, Robinson CH, Forman JH, Ubel 
PAJAoem. Patient comprehension of emergency department 
care and instructions: are patients aware of when they do 
not understand? Ann Emerg Med. 2009;53(4):454-61. e15.
https://doi.org/10.1016/j.annemergmed.2008.05.016
PMid:18619710 

5. Kelly PA, Haidet PJPe, counseling. Physician overestimation 
of patient literacy: a potential source of health care 
disparities. Patient Educ Couns. 2007;66(1):119-22.
http s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . p e c . 2 0 0 6 . 1 0 . 0 0 7
PMid:17140758 

6. Nutbeam D, McGill B, Premkumar P. Improving health 
literacy in community populations: a review of progress. 
Health promotion international. 2018;33(5):901-11.
htt p s : / / d o i . o r g / 1 0 . 1 0 9 3 / h e a p r o / d a x 0 1 5
PMid:28369557 

7. Charoghchian Khorasani E, Tavakoly Sany SB, Tehrani H, 
Doosti H, Peyman N. Review of Organizational Health 
Literacy Practice at Health Care Centers: Outcomes, 
Barriers and Facilitators. International journal of 
environmental research and public health. 2020;17(20):7544.
htt p s : / / d o i . o r g / 1 0 . 3 3 9 0 / i j e r p h 1 7 2 0 7 5 4 4
PMid:33081335 PMCid:PMC7589923 

8. Sheridan SL, Halpern DJ, Viera AJ, Berkman ND, Donahue KE, Crotty 
KJJohc. Interventions for individuals with low health literacy: 
a systematic review. J Health Commun. 2011;16(sup3):30-54.
https://doi.org/10.1080/10810730.2011.604391
PMid:21951242 

9. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan 
J, Slonska Z, et al. Health literacy and public health: 
a systematic review and integration of definitions 
and models. BMC public health. 2012;12(1):1-13.
http s : / / d o i . o r g / 1 0 . 1 1 8 6 / 1 4 7 1 - 2 4 5 8 - 1 2 - 8 0
PMid:22276600 PMCid:PMC3292515 

10. Horowitz AM, Kleinman DVJJophd. Oral health 
literacy: a pathway to reducing oral health disparities 
in Maryland. J Public Health Dent. 2012;72:S26-S30.
https://doi.org/10.1111/j.1752-7325.2012.00316.x
PMid:22433091 

11. Das D, Menon I, Gupta R, Arora V, Ashraf A, Ahsan I. Oral 
health literacy: A practical strategy towards better oral 
health status among adult population of Ghaziabad district. 
Journal of family medicine and primary care. 2020;9(2):764.
https://doi .org /10.4103/jfmpc. j fmpc_1049_19
PMid:32318417 PMCid:PMC7113944 

12. Europe W. Health literacy-the solid facts. WHO Regional Office 
for Europe: Geneva, Switzerland. 2013. 

13. Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, 
Doyle G, et al. Health literacy in Europe: comparative 
results of the European health literacy survey (HLS-EU). 
European journal of public health. 2015;25(6):1053-8.
h tt p s : / / d o i . o r g / 1 0 . 1 0 9 3 / e u r p u b / c k v 0 4 3
PMid:25843827 PMCid:PMC4668324 

14. lyani S, Gholian Aval M, Tehrani H, Mahdiadeh M. School-
Based Mental Health Literacy Educational Interventions in 
Adolescents: A Systematic Review. Journal of Health Literacy. 
2021;6(2):69-77. 

15. Hom JM, Lee JY, Divaris K, Baker AD, Vann Jr WFJTJotADA. Oral 
health literacy and knowledge among patients who are pregnant 
for the first time. J Am Dent Assoc. 2012;143(9):972-80.
https://doi.org/10.14219/jada.archive.2012.0322
PMid:22942142 PMCid:PMC3711860 

16. Karamali M, Yaghoubi M, Parandeh A. Scientific 
Mapping of Papers Related to Health Literacy Using 
Co-Word Analysis in Medline. Iranian Journal of Health 
Education and Health Promotion. 2021;9(3):280-95.
https://doi.org/10.52547/ijhehp.9.3.280 

17. Haghgoo HA, Mortazavi Z, Kamyari N, Jafarnejad M, Mortazavi 
SS. Parents Health Literacy: A Key Component for Children 
Rehabilitation with Special Needs. Journal of Health Literacy. 
2021;6(1):13-9. 

18. Vann Jr W, Lee JY, Baker D, Divaris KJJodr. Oral health literacy 
among female caregivers: impact on oral health outcomes 
in early childhood. J Dent Res. 2010;89(12):1395-400.
http s : / / d o i . o rg / 1 0 . 1 1 7 7 / 0 0 2 2 0 3 4 5 1 0 3 7 9 6 0 1
PMid:20924067 PMCid:PMC3123718 

19. Atchison KA, Gironda MW, Messadi D, Der-Martirosian 
CJJophd. Screening for oral health literacy in an urban 
dental clinic. J Public Health Dent. 2010;70(4):269-75.
https://doi.org/10.1111/j.1752-7325.2010.00181.x
PMid:20545829 PMCid:PMC3661197 

20. Divaris K, Lee JY, Baker AD, Vann WF. The relationship of 
oral health literacy with oral health-related quality of life 
in a multi-racial sample of low-income female caregivers. 
Health and quality of life outcomes. 2011;9(1):1-9.
http s : / / d o i . o r g / 1 0 . 1 1 8 6 / 1 4 7 7 - 7 5 2 5 - 9 - 1 0 8
PMid:22132898 PMCid:PMC3248838 

21. Holtzman JS, Atchison KA, Gironda MW, Radbod R, 
Gornbein JJCd, epidemiology o. The association between 
oral health literacy and failed appointments in adults 
attending a university-based general dental clinic. 
Community Dent Oral Epidemiol. 2014;42(3):263-70.
h tt p s : / / d o i . o r g / 1 0 . 1 1 1 1 / c d o e . 1 2 0 8 9



A
ssociati

on O
f Children’s D

ental H
ealth Status w

ith Their ...

54

PMid:24372282 PMCid:PMC4024362 
22. Yoder KM, Edelstein BL. The child in contexts of family, 

community, and society. McDonald and Avery Dentistry 
for the Child and Adolescent: Elsevier; 2011. p. 663-71.
https://doi.org/10.1016/B978-0-323-05724-0.50034-5 

23. Bridges SM, Parthasarathy DS, Wong HM, Yiu CK, Au 
TK, McGrath CPJPe, et al. The relationship between 
caregiver functional oral health literacy and child oral 
health status. Patient Educ Couns. 2014;94(3):411-6.
http s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . p e c . 2 0 1 3 . 1 0 . 0 1 8
PMid:24308901 

24. Moradi G, Bolbanabad AM, Moinafshar A, Adabi H, 
Sharafi M, Zareie B. Evaluation of Oral health status 
based on the decayed, missing and filled teeth (DMFT) 
index. Iranian journal of public health. 2019;48(11):2050.
http s : / / d o i . o r g / 1 0 . 1 8 5 0 2 / i j p h .v 4 8 i 1 1 . 3 5 2 4
PMid:33346230 PMCid:PMC7719652 

25. Bernabé E, Sheiham A, Sabbah W. Income, income inequality, 
dental caries and dental care levels: an ecological study 
in rich countries. Caries research. 2009;43(4):294-301.
h tt p s : / / d o i . o r g / 1 0 . 1 1 5 9 / 0 0 0 2 1 7 8 6 2
PMid:19439951 

26. Ghasemianpour M, Bakhshandeh S, Shirvani A, Emadi N, 
Samadzadeh H, Fatemi NM, et al. Dental caries experience 
and socio-economic status among Iranian children: a 
multilevel analysis. BMC Public Health. 2019;19(1):1-8.
http s : / / d o i . o rg / 1 0 . 1 1 8 6 /s 1 2 8 8 9 - 0 1 9 - 7 6 9 3 - 1
PMid:31775741 PMCid:PMC6880421 

27. Yazdani R, Esfahani EN, Kharazifard MJ. Relationship of oral 
health literacy with dental caries and oral health behavior 
of children and their parents. Journal of Dentistry (Tehran, 
Iran). 2018;15(5):275. 

28. Nayak P, Pratinidhi SA, More G, Zope RJMMJ. Association 
between DMFT Score and Iron Studies in Children up 
to 12 Years. MIMER Medical Journal. 2017;1(2):18-22.
https://doi.org/10.15713/ins.mmj.17 

29. Khodadadi E, Niknahad A, Sistani MMN, Motallebnejad M. 
Parents’ oral health literacy and its impact on their children’s 
dental health status. Electron Physician. 2016;8(12):3421.
h tt p s : / / d o i . o r g / 1 0 . 1 9 0 8 2 / 3 4 2 1
PMid:28163858 PMCid:PMC5279976 

30. Naghibi Sistani MM, Montazeri A, Yazdani R, Murtomaa H. New 
oral health literacy instrument for public health: development 
and pilot testing. J Investig Clin Dent. 2014;5(4):313-21.
h tt p s : / / d o i . o r g / 1 0 . 1 1 1 1 / j i c d . 1 2 0 4 2
PMid:23559571 

31. Dieng S, Cisse D, Lombrail P, Azogui-Lévy S. Mothers’ oral 
health literacy and children’s oral health status in Pikine, 
Senegal: A pilot study. PloS one. 2020;15(1):e0226876.
https://doi.org /10.1371/journal.pone.0226876
PMid:31971936 PMCid:PMC6977722 

32. Batista MJ, Lawrence HP, de Sousa MdLR. Oral 
health literacy and oral health outcomes in an adult 
population in Brazil. BMC public health. 2018;18(1):1-9.

http s : / / d o i . o rg / 1 0 . 1 1 8 6 /s 1 2 8 8 9 - 0 1 7 - 4 4 4 3 - 0
PMid:28747157 PMCid:PMC5530456 

33. Sandhu KS, Gupta N, Bansal M, Arora V, Gupta P, Thakar S. 
Health literacy and oral health literacy: are they associated? 
A cross sectional survey among undergraduate students of 
tricity (Chandigarh, Mohali, Panchkula), India. Przegl Epidemiol. 
2017;71(1):111-8. 

34. Montes GR, Bonotto DV, Ferreira FM, Menezes JVNB, 
Fraiz FC. Caregiver’s oral health literacy is associated 
with prevalence of untreated dental caries in preschool 
children. Cien Saude Colet. 2019;24:2737-44.
https://doi.org/10.1590/1413-81232018247.18752017
PMid:31340290 

35. Sanders LM, Thompson VT, Wilkinson JD. 
Caregiver health literacy and the use of child 
health services. Pediatrics. 2007;119(1):e86-e92.
htt p s : / / d o i . o r g / 1 0 . 1 5 4 2 / p e d s . 2 0 0 5 - 1 7 3 8
PMid:17200263 

36. Haghdoost AA, Karamouzian M, Jamshidi E, Sharifi H, 
Rakhshani F, Mashayekhi N, et al. Health literacy among 
Iranian adults: findings from a nationwide population-based 
survey in 2015. East Mediterr Health J. 2019;25(11):828-36.
h tt p s : / / d o i . o r g / 1 0 . 2 6 7 1 9 / e m h j . 1 9 . 0 1 7
PMid:31782520 

37. Kassahun T, Gesesew H, Mwanri L, Eshetie T. Diabetes 
related knowledge, self-care behaviours and adherence to 
medications among diabetic patients in Southwest Ethiopia: 
a cross-sectional survey. BMC Endocr Disord. 2016;16(1):28.
http s : / / d o i . o r g / 1 0 . 1 1 8 6 /s 1 2 9 0 2 - 0 1 6 - 0 1 1 4 -x
PMid:27381349 PMCid:PMC4933997 

38. Matsuyama RK, Wilson-Genderson M, Kuhn L, Moghanaki D, 
Vachhani H, Paasche-Orlow M. Education level, not health 
literacy, associated with information needs for patients 
with cancer. Patient Educ Couns. 2011;85(3):e229-e36.
http s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . p e c . 2 0 1 1 . 0 3 . 0 2 2
PMid:21543182 

39. Mansbridge J. The influence of family size on the prevalence 
of dental caries in children. Arch Oral Biol. 1960;2(3):209-14.
https://doi.org/10.1016/0003-9969(60)90025-X 

40. Wellappuli N, Amarasena N. Influence of family 
structure on dental caries experience of preschool 
children in Sri Lanka. Caries Res. 2012;46(3):208-12.
h tt p s : / / d o i . o r g / 1 0 . 1 1 5 9 / 0 0 0 3 3 7 3 9 9
PMid:22516978 

41. Lai SHF, Wong MKW, Wong HM, Yiu CKY. Parental oral health 
literacy of children with severe early childhood caries in Hong 
Kong. Eur J Paediatr Dent. 2017;18(4):326-31. 




